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Background. Maintenance or improvement of physical function is an important treatment
target in the management of patients with axial spondyloarthritis (axSpA); measurement

tools that can detect changes in physical function are therefore important.

Objectives. The objective of this study was to compare responsiveness and interpretability
of the patient reported Bath Ankylosing Spondylitis (AS) Functional Index (BASFI) and the AS
performed based Improvement (ASPI) in measuring change in physical function after
exercise in patients with axSpA.

Design. This was a sub-study of 58 patients nested within a randomized controlled trial

comparing the effect of 12-weeks exercise with usual care.
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Methods. Responsiveness and interpretability was assessed according to the Consensus-
based Standards for the selection of health status Measurement Instrument (COSMIN).
Responsiveness was assessed by testing eight predefined hypotheses for ASPI and BASFI.
Interpretability was assessed by (1) using patients’ reported change as an anchor (“a little
better” = minimal important change [MIC]) and (2) by categorizing patients with a 20%

improvement as responders.

Results. For ASPI and BASFI; 5 of 8 (63%) vs. 2 of 8 (25%), of the predefined hypotheses for
responsiveness were confirmed. The MIC values for improvement in physical function were
3.7 secin ASPI and 0.8 points (on a scale from 0-10) for BASFI. In the intervention group, 21
of 30 (70%) and 13 of 30 (43%) of the patients were categorized as responders measured
with ASPI and BASFI, respectively. There was a tendency towards a floor effect in BASFI, as 8
of 58 (14%) patients scored the lowest value at baseline.

Limitations. This study was limited by its moderate sample size.

Conclusions. Our findings suggest that ASPI is preferable over BASFI when evaluating

physical function after exercise interventions in patients with axSpA.

Axial spondyloarthritis (axSpA) is a chronic inflammatory rheumatic disease that mainly
affects the sacroiliac joints and spine.* The main clinical features include inflammatory back
pain, progressive restriction in spinal mobility, joint stiffness, fatigue, and it is also associated
with arthritis, enthesitis and extra-articular manifestations.! Maintaining or improving

physical function is defined as an important treatment goal for this patient group, and
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physical therapy with exercise is recommended as a cornerstone in management.2 Hence,
outcome measures that can detect changes in physical function are needed to evaluate the

effectiveness of exercise interventions in patients with axSpA.

The Assessment of SpA international Society (ASAS) recommend the use of the patient
reported disease-specific Bath Ankylosing Spondylitis (AS) Functional Index (BASFI) to
evaluate physical function in patients with axSpA.E"4 BASFI was launched in 1994, is
frequently used, has adequate measurement properties and reflect the patients’
perspective.” However, the patient group has changed during the last decade; patients are
diagnosed at an earlier stage and the introduction of biological medication has
revolutionized the treatment and the disease course.® Hence, patients’ overall physical
function has improved since the development of the BASFI. In line with this, it has been
shown that the BASFI is less sensitive to detect changes in patients in relatively well patients,

and in trials of physical therapy interventions.”

To meet the shortcomings of BASFI, a performance-based test derived from BASFI has been
developed; the AS Performance-based Improvement (ASPI). ASPI is reported to be easy to
administer, well tolerated by patients with varying limitation in physical functioning, and
feasible in daily clinical practice. In addition, ASPI has shown adequate measurement
properties to evaluate changes in physical function after pharmacological treatment in
patients with axSpA,”® but whether ASPI can be used to detect changes after physical
therapy intervention has not been investigated. Hence, the aim of the present study was to
compare the responsiveness and interpretability of the performance-based measure ASPI
and the patient reported measure (BASFI) in measuring change in physical function after an

exercise intervention in patients with axSpA.
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[H1]METHODS

[H2] Design

This methodological study was a sub-study nested within the Exercise for SpondyloArthritis
(ESpA)-study,™* and includes patients recruited after mid of November 2015 until September
2016. The ESpA-study was an assessor-blinded, multicenter, randomized controlled trial
performed in compliance with the Helsinki agreement, and all participants provided their
written informed consent before participation. The trial was approved by Regional
Committee for medical and health Ethics of South East Norway (2015/86), the Regional
Ethical Review Board Gothenburg in Sweden (032-16) and is listed in ClinicalTrials.gov

(NCT02356874).

[H2] Participants

The patients were recruited through outpatient rheumatology departments in Norway and
Sweden: Diakonhjemmet Hospital, Martina Hansens Hospital, Northern Norway University
Hospital and Sahlgrenska University Hospital. Patients with axSpA according to the ASAS
classification criteria,12 age 18 to 70 years, with stable medication for 23 months, moderate
to high disease activity (BASDAI >3.5 or patient global score >3.5) and did not participate in
structured endurance and strength exercise program during the last 6 months (>1 hour per
week) were included. Exclusion criteria were severe co-morbidity involving reduced exercise
capacity and/or contraindications for physical activity as per American College of Sports
Medicine (ACSM) guideline,™ not able to participate in weekly exercise sessions and

pregnancy.

[H3]Exercise program

020Z YoJe|\ GZ Uo Jasn ualasH qooer Aq Z0S20.S/700eezd/Nd/S601 01 /10pAoease-sjoIe-soueApe/id/wod dnotolwapese)/:sdyy woJ) papeojumoq



The intervention was a high intensity exercise program that lasted for 12-weeks, and
followed the American College of Sports Medicine (ACSM) exercise recommendations.*® Two
days a week the exercise sessions were supervised. The participants performed high
intensity interval exercise on a treadmill or ergometer bike (four minutes at 90-95% of
maximal heart rate followed by three minutes of active resting at 70% of maximal heart rate
repeated four times). Thereafter, the participants performed 20 minutes of strength
exercises for major muscle groups (8-10 repetitions maximum, 2-3 sets). Once a week the
participants individually performed a cardiorespiratory exercise session for 40 minutes
(described in details in the report of the primary outcome ). Participants in the control

group received no intervention and were asked to not change physical activity habits.

[H2] Procedure of measurements

All included participants were assessed by a blinded assessor at baseline before
randomization, and after the intervention period. The clinical examination followed the
same order at each time point. Starting with a laboratory evaluation of C-reactive protein
(CRP), measurements of mobility, followed by the performed based test of physical function
and at last the cardiorespiratory fitness test. In addition, the patients’ completed a
standardized set of questionnaires of patient reported physical function, questions about

sociodemographic information and disease symptoms.

[H2] Two Measurements of Physical function

[H3]Performance-based physical function. Performance-based physical function was tested
with ASPI, which is developed to evaluate changes in physical function in patients with AS.’
ASPI consists of three tests; 1) bending and picking up pens from the floor, 2) putting on

socks and 3) getting up from the floor. Patients are instructed to perform all tests as quickly
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as possible, though in a safe manner. Outcome of the performance test is the time needed
to complete the tasks, measured in seconds.? Test 3 (getting up from the floor) was
performed tree times and the mean performance time was used. ASPI has been shown to be
a reliable, valid and responsive method to evaluate changes in physical function after

treatment with TNFi in patients with AS.” ™

[H3]Patient-reported physical function. Patient-reported physical function was assessed with
BASFI,* which was developed to measure physical function in patients with AS. BASFI
includes 8 questions regarding activities of daily living (putting on sock, bending, reaching,
getting up from chair, getting up off the floor, standing, climbing steps, looking over
shoulder) and two questions addressing the ability to cope with everyday life (physical
demanding activities and full day activity). Each question is answered on an 11-point
numeric rating scale (NRS), anchored by easy (0) and impossible (10). The item-scores are
summarized and presented as mean BASFI score (0-10, 10=most limited physical function).
BASFI has been shown to be a reliable, valid and responsive measure of physical function in

5,14

patients with axSpA.>"" It is recognized that BASFI may be less sensitive to detect changes in

patients without reduced spinal mobility and in exercise trials.>**

[H3]Patient’s assessment of change in physical function. At the end of the intervention
period, patients were asked to rate the extent to which their physical function had changed
since baseline on a global ranking scale (GRS) with a five point Likert scale; worse, no change,

a little better, much better and very much better.

[H2] Other measurements
[H3]Mobility. Mobility was assessed with Bath AS Metrology Index (BASMI), which include

four measures of spinal mobility (lateral spinal flexion, cervical rotation, lumbar flexion,
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tragus-to-wall distance) and one measure of hip mobility (intermalleolar distance).”> BASMI
was developed to quantify the mobility of the axial skeleton in patients with AS. The
included measures were collected following the recommendations from ASAS.? The formula

for BASMI linear was used to compute the total score (0-10, 10=most impairment).'® The

17,18 d 151920

BASMI has been shown to be reliable, vali , and the highest responsiveness is

shown for the BASMI linear formula.*®

[H3]Cardiorespiratory fitness. Cardiorespiratoty fitness was tested with a maximal walking
test on a treadmill, according to the modified Balke protocol.?! This protocol has previously
been used in patients with axSpA and was performed in accordance with previously

2223 The estimated peak oxygen uptake (VO,peak) was calculated based on the

description.
ACSM formula.? Estimating VO, peak from a maximal test is considered the second most
valid test for cardiorespiratory fitness after measurement of VO, by ergo- spirometry during

a maximal test.”* Further, a maximal test for cardiorespiratory fitness is known to be

responsive for exercise interventions.?

[H3]Disease activity. Disease activity was assessed with Bath AS Disease Activity Index
(BASDAI),*® including six questions on perceived symptoms (fatigue, back pain, peripheral
joint pain, enthesitis related pain, severity and duration of morning stiffness). The questions
are answered on an 11-point NRS, anchored by none (0) and very severe (10), except
duration of morning stiffness which is anchored by 0 hours (0) and 2 or more hours (10). The
scores on question about severity and duration of morning stiffness are averaged and added
to the mean of the remaining four questions to give a final score (0-10, 10 = worst disease
activity). BASDAI is considered to be a reliable, valid and responsive measure of disease

14,27

activity in patients with axSpA. For background characteristics, disease activity was also
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assessed with the composite index AS Disease Activity Score (ASDAS).?®% For ASDAS; cut-
offs are defined as inactive disease <1.3, low disease activity 1.3 to <2.1, high disease activity

2.1 -3.5, and very high disease activity >3.5.%

[H3]Disease-related symptoms. Disease-related symptoms were assessed with single
guestions, as endorsed by ASAS to evaluate the effect of clinical studies in patients with
axSpA.> Back pain was assessed with the question “How much pain of your spine due to
axSpA do you have?” and fatigue was assessed with the question “How would you describe
the overall level of fatigue/tiredness you have experienced?”, both questions is answered on
an 11-point NRS scale, anchored by no pain/fatigue (0) and most severe pain/fatigue (10).2
The NRS-back-pain and fatigue scores are shown to be reliable, valid and responsive

measures in patients with axSpA.”’31

[H2] Evaluation of responsiveness

Responsiveness was defined as the ability of the instruments to detect changes over time in
physical function®* and was assessed according to the Consensus-based Standards for the
selection of health status Measurement Instruments (COSMIN).** The approach used to
assess responsiveness was to postulate and test predefined hypotheses formulated by an

expert group in analogy to construct longitudinal validity.

We established an expert group including researchers, experienced physiotherapists and a
rheumatologist. The group defined eight a priori hypotheses, addressing expected
correlations between change scores in physical function and change scores between physical
function and other measures such as spinal mobility, cardiorespiratory fitness, disease
activity, back pain and fatigue. As correlation coefficients are reported to be lower in

responsiveness studies than in studies of construct validity,*® the correlations between
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change scores in measurements of similar and related constructs were hypothesised to be
moderate and correlations with unrelated construct was hypothesised to be low. We also
hypothesized that the change scores in physical function (ASPI/BASFI) would be able to
distinguish between patients in the intervention and control group. Further, we
hypothesized that the standard response mean (SRM) (defined in statistics) for change in
physical function was at least moderate the intervention group. Responsiveness was

considered acceptable if at least 75% of the hypotheses were confirmed.>*

[H2]Evaluation of Interpretability

Interpretability is defined as the degree to which one can assign qualitative meaning to
change in scores,* and was assessed according to COSMIN standard using the patient
reported rating of perceived change in physical function as an anchor.>® Patients were
categorized into three groups according to their reported change; 1) very much better/much
better, 2) a little better 3) no change/worse. The category “a little better” was considered as

the minimal important change (MIC).

The ASAS20 response criterion is recommended to assess the effect of treatment in axSpA >,
and we therefore used this criterion to categorize responders. For ASPI, patients were
classified as responders if they showed an improvement of 220% in at least one of the three
subtests and no worsening 220% on the remaining subtests.” For BASFI, patients were
classified as responders if they showed an improvement of 220% and 21 unit on BASFI score

and no worsening 0f>20% and 21 unit.>**’

[H2] Statistics
Descriptive statistics are provided as mean (SD) for continuous variables and numbers

(percentages) for categorical variables. Differences between groups were examined with

10
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independent sample t test or chi square test as appropriate. The scores of ASPI and BASFI
were assessed for normality and missing values. For BASFI, floor and ceiling effect were
defined as more than 15% of the patients scoring the lowest or highest score, respectively.33
To test the hypotheses about correlations, Pearson correlation coefficients were computed.
A correlation of -0.3 < r £ 0.3 was considered low whereas a correlation of r >0.3 orr<-0.3

was considered moderate.

To assess the ability to distinguish between patients in the intervention- and control-group
the size of the area under the receiver operating characteristic (ROC) curve (AUC) was
calculated. An AUC of at least 0.70 was considered adequate. SRM [mean change/SD
change] in physical function for each group was calculated to provide information about the
magnitude of the change. SRM was interpreted according to Cohens: small = 0.20, moderate

= 0.50 and large = 0.80.

P-value < 0.05 was considered statistical significant. Statistical analyses were performed

using SPSS version 21.0 (SPSS Inc, Chicago, lllinois, USA).

[H2]ROLE OF THE FUNDING SOURCE

The Norwegian Fund for Post-Graduate Training in Physiotherapy provided funding

support. The funder played no role in the design, conduct, or reporting of this study.

[H1]RESULTS
A total of 67 patients underwent the assessment with ASPI, and of these 58 (87%) had
complete data for ASPI and BASFI and are included in the analyses (Fig. 1). Excluded patients

(n =9) were statistically significant older mean age (SD) 53 (6.9) years, (p = 0.04) and a larger

11
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proportion (44%) were smokers (p = 0.03). No other baseline characteristics and clinical

features differ between the patients excluded and included in the analyses (data not shown).

Of the 58 included patients, 41% were male, mean (SD) age was 45 (10.7) years and 71% had
radiological axial spondyloarthritis (Tab. 1). On average patients had high disease activity
with a mean (SD) ASDAS of 2.6 (0.7) and 90% of the patients used medication for their
axSpA. The most frequently patient-reported extra-spinal symptoms were peripheral joint
pain and/or swelling (47%), enthesitis (38%) and uveitis (32%). There were no statistically
significant differences between the intervention- and control group in baseline

characteristics (Tab. 2).

The distribution of ASPI and BASFI scores at baseline and at 3 months are displayed in Figure

2. For BASFI, a score of <1 was present in 8 out of 58 (14%) at baseline.

[H2]Responsiveness

The predefined hypotheses regarding responsiveness of BASFI and ASPI are displayed in
Table 2. Neither BASFI nor ASPI reached the predefined level of a confirmation of at least
>75% of the hypotheses; for ASPI, 5 out of 8 (63%) (No. 1-2, 6-8) were confirmed, whereas

for BASFI 2 out of 8 (25%) (No. 1, 8) were confirmed.

Change in ASPI and BASFI from baseline to 3 months with corresponding SMRs are shown in
Table 3. In the intervention group, a larger SRM was found in ASPI (SRM = 1.08) than in BASFI
(SRM =0.90), whereas, in the control group, smaller SRM was found in ASPI (SMR = 0.06)
than in BASFI (SRM = 0.27). The ability to discriminate between patients in the intervention

and control group was AUC (95% Cl) for ASP1 0.77 (0.64, 0.88) and for BASFI 0.69 (0.56, 0.83).

[H2]Interpretability

12
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When patients reported their change in physical function at 3 months follow-up the
distribution was the following; very much better/much better: 22 patients, a little better: 13
patients and no change/worse: 18 patients. In the intervention group, only one patient
reported no change in physical function from baseline, while the remaining patients
reported that their physical function was improved (Tab. 4). Change scores in ASPI and BASFI
for these patients reported change groups are shown in Table 4. The category “a little
better” was defined as the minimal important change, and we found this value to be 3.7 sec

for ASPl and 0.8 point on a scale from 0 to 10 for BASFI.

The proportion of responders according to the ASAS20 response criteria for ASPl and BASFI
are shown in Table 4. In the intervention group, 70% of the patients were categorized as
responders with ASPI, whereas 43% were categorized as responders with BASFI, p=0.02. In
the control group, 36% were categorized as responders with ASPl and 29% were categorized

as responders with BASFI.

[H1] DISCUSSION

To the best of our knowledge, this is the first study to compare ASPI and BASFI in detecting
change in physical function after a high intensity exercise intervention. The results indicate
that ASPI is superior to BASFI in evaluating the effect of an exercise intervention on physical
function in patients with axSpA. ASP| demonstrated better responsiveness for change in
physical function and more patients in the exercise group was categorized as responders
with ASPI than with the BASFI. In addition, a disadvantage with the BASFI was that we found

a tendency towards a floor effect for this instrument.

Maintaining or improving physical function is regarded one of the main treatment targets in

patients with axSpA,* and physical therapy with exercises is an important part of the

13
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treatment. Hence, it is therefore of outmost importance to use measurement tools that can
detect changes in physical function after an exercise intervention. Our finding that ASPI was
superior to BASFI may be explained by the fact that SpA patients had more limited physical
function at the time when the BASFI was developed. In line with the conclusion of a review
of outcome measurement in SpA,> we observed a tendency towards a floor effect in BASFI.
However, it has been requested that function in patients with axSpA should be measured
within the dimensions of body structure, activity and participation according the
International classification of function (ICF) model.® The BASFI includes items within the
participation dimension, whereas in contrast, ASPI is a measure solely within the activity
dimension. Hence, the BASFI and ASPI covers the dimensions of ICF differently, and an
outcome measure within the activity dimension of ICF such as ASPI is probably most suitable

for detecting changes in physical function after exercise interventions.

As expected, the hypothesis about the correlation between ASPI and BASFI was confirmed.
These measurement instruments assess the same construct, as ASPI was developed based
on BASFI and moderate correlations (r = 0.36-0.44) between single items in ASPI and BASFI
have previously been shown in a cross-sectional study.8 For ASPI, the hypothesis about
moderate correlation between change scores was confirmed with regard to spinal mobility
(BASMI), but not with cardiorespiratory fitness. This finding indicates that performing the
ASPI-tasks (i.e. bending, putting on sock, getting up from the floor) are more strongly
associated with changes in spine and hip mobility, than with cardiorespiratory fitness. In
contrast, we found that BASFI was more correlated with constructs hypothesized to be
unrelated, such as disease activity, back pain and fatigue than ASPI. These results are in line
with a previous study, also showing that ASPI was more related with spinal mobility than

with disease activity.'® Further, previous studies have also shown that patient-reported

14
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measures of physical function are more influenced by pain and exertion than performed

based measures.'*®

Hence, our findings indicate that BASFI to a larger extent than ASPI
suffer from construct contamination, making BAFI less suited for detecting change in

physical function.

We found that ASPI was superior to BASFI in distinguishing between patients in the
intervention group and the control group, even if also the BASFI was close to proposed level
of an adequate discrimination level.®* Furthermore, the magnitude of change (SRM) was
large in both ASPI (SRM; 1.08) and BASFI (SRM; 0.90) in the intervention group after high
intensity exercise. In comparison, after treatment with biological medication for three
months, ASPI showed a moderate magnitude of change (SRM for the different subtasks; 0.50
to 0.71).” However, it is reasonable to believe that 3 months of high intensity exercise will

result in larger changes in physical function than biological medication.

The interpretability of ASPI has to our knowledge not been examined before. Our findings
are consistent with findings in a recent study assessing the interpretability of BASFI, which
showed that an improvement of 0.8 points was considered as “slightly improved” by the
patients.'* However, in the present study, the standard deviation was large in both
instruments, indicating variance between patients, and the result should therefore be

interpreted with caution.

The ASAS20 criteria is recommended for treatment evaluation in patients with axSpA, and
according to these criteria, we found that 70% and 43% of the patients in the exercise group
were responders in ASPI and BASFI, respectively. For ASPI, a similar proportion of responders
(67%) has previously been reported after treatment with biological medication in patients

with AS.”® However, in contrast to our study, this study had a higher proportion of

15
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responders also in BASFI (63%). The lower proportion of BASFI-responders in the current
study may be explained by differences in the study populations, as less limitations in physical
function were reported by the participants in the current study compared to the
pharmacological-study (baseline mean BASFI 3.1 versus 5.4, respectively). In line with this,
14% of the patients had a score <1 at baseline, and further improvement in physical function
cannot be detected according to the ASAS20 response criteria as this requires a change
>1.33*" Hence, our finding suggests that a floor effect can occur when physical function is
assessed with BASFI in populations with less impairment. This finding is in line with the result
from a review showing that BASFI is less responsive in the relatively well patients.” Hence,
based on the difference in the ability to detect responders between ASPI and BASFI after a
physical therapy intervention, it can be calculated that the sample size of a clinical trial can
be reduced by approximately 30% if ASPI is used as the primary outcome instead of BASFI. It
should be noticed that since ASPI is a continuous measure, floor and ceiling effects was not
tested. However, as the ASPI scores were almost normally distributed, there is no reason to

believe that floor or ceiling effects affect ASPI.

Our study has several strengths. We complied with the COSMIN recommendation for
conducting construct responsiveness in a longitudinal study, as a proportion of patients were
expected to improve and the measurement instruments were not used as primary outcome.
In addition, the responsiveness of the two instruments was measured at the same time in
the same population. However, some limitations must be addressed. The sample size of this
study was moderate (n = 58). Furthermore, defining hypotheses remains arbitrary regarding
the number of predefined hypotheses and the magnitude and direction of the correlation
coefficients defined. Therefore, we chose to use clearly predefined hypotheses as agreed by

an expert group and included the same number of hypotheses for convergent and

16
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discriminatory responsiveness. We applied the same hypotheses for both ASPl and BASFI
even though one is a performance-based test and the other patient-reported measure. This
can be questioned, as it is previously shown that BASFI have higher correlation with pain and
fatigue than ASP1.*® However, our aim was to evaluate the ability of the instruments to
detect change in the construct to be measured (physical function), and we therefore applied
the same hypotheses for both instruments. The choice of anchor for change may be
debated, as we used scores of “a little better” along with “very much better and much
better” as an indication of clinically important change. We argue, however, that it may be an
important change if patients with a progressive and chronic disease, such as axSpA, perceive
and report that their condition has become somewhat better, especially as their evaluation

was given to an assessor blinded for the intervention.

In conclusion, our findings suggest that ASPI is preferable when evaluating physical function
after exercise interventions in patients with axSpA. The performance-based test ASPI had
higher construct responsiveness for physical function and was more sensitive to identify

responders than the patient-reported measure BASFI after high intensity exercise.
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Table 1.
Baseline Characteristics and Clinical Features of the 58 Patients With Axial
Spondyloarthritis®

Characteristics N n (%)
Male 58 24 (41.4%)
Age in years, mean (SD) 58 45.0 (10.7)
Married (or living with partner) 58 43 (74.1%)
Education level (University) 58 32 (55.2%)
Smoking status (present smoking) 58 5(9.6%)
Body mass index, >25.0 58 37 (63.8%)
Ankylosing spondylitis 58 41 (70.7%)
Disease activity
ASDAS, mean (SD) 58 2.6 (0.7)
CRP, mean (SD) 58 2.9 (4.4)
Medication 58
No medication 6 (10.3%)
Monotherapy
NSAID 23 (39.7%)
TNFi 7 (12.1%)
sDMARD 1(1.7%)
Combination therapy
NSAID and TNFi 14 (24.1%)
TNFi and SDMARD 2 (3.4%)
NSAID, TNFi and sDMARD 5 (8.6%)
Extra-spinal symptoms
Peripheral joint pain and/or swelling 58 27 (46.6%)
Enthesitis 56 21 (37.5%)
Uveitis 57 18 (31.6%)
Inflammatory bowel disease 58 7 (12.1%)
Psoriasis 56 5 (8.9%)

®Values are number (percentage) unless indicated. BASDAI = Bath ankylosing
spondylitis disease activity index; BASFI = Bath ankylosing spondylitis functional index;
BASMI = Bath ankylosing spondylitis metrology index; CRP = C-reactive protein;
DMARD = disease modifying anti-inflammatory drug; NSAID = non steroid anti-
inflammatory drug; SpA = spondyloarthritis; TNFi = tumor necrosis factors inhibitors
(biological medication).
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Predefined Hypotheses to Assess the Responsiveness of ASPI and BASFI in Patients With Axial Spondyloarthritis®

Confirmed
Hypothesis Rationale ASPI BASFI
The correlations between change scores in ASPI Performance-based and patient-reported physical function is Yes Yes
and change scores of BASFI is moderate (r>0.30) similar constructs and ASPI is developed based on BASFI #°. r=0.41
The correlations between change scores in Physical function and spinal mobility are related but are dissimilar Yes No
physical function (ASPI1/ BASFI) and change scores  constructs r=0.40 r=0.26
in spinal mobility (BASMI) is moderate (r>0.30)
The correlations between change scores in Physical function and cardiorespiratory fitness are related but are No No
physical function (ASP1/ BASFI) and change scores  dissimilar constructs r=-0.23 r=-0.26
in cardiorespiratory fitness (VO, peak) is moderate
and negative (r< -0.30)
The correlations between change scores in Physical function and disease activity are unrelated constructs No No
physical function (ASP1/ BASFI) and change scores r=0.34 r=0.57
in patient-reported disease activity (BASDAI) is low
(r<0.30)
The correlations between change scores in Physical function and back pain are unrelated constructs No No
physical function (ASPI/ BASFI) and change scores R=0.31 r=0.45
in back pain (NRS 0-10) is low (r<0.30)
The correlations between change scores in Physical activity and fatigue are unrelated constructs Yes No
physical function (ASP1/ BASFI) and change scores r=0.29 r=0.34
in fatigue (NRS 0-10) is low (r<0.30)
Change scores in physical function (ASPI/ BASFI) In order to be considered as responsive, the instrument should be Yes No
are expected to distinguish between patients in able to discriminate between patients in the intervention and AUC=0.77 AUC=0.69
the intervention and control group (AUC>0.70) control group after a high intensity exercise intervention
The SRM in physical function (ASPI/ BASFI) is at The SRM in ASPI after treatment with TNFi in patients with AS Yes Yes
least moderate (= 0.50) in the intervention group have been shown to be moderate ’ SRM = 1.08 SRM =
0.84
Number of accepted hypotheses, n (%) 5(63%) 2 (25%)

®ASPI = ankylosing spondylitis performance-based improvement; AUC = area under curve; BASDAI = Bath ankylosing spondylitis disease activity index; BASFI
= Bath ankylosing spondylitis functional index; BASMI = Bath ankylosing spondylitis metrology index; NRS = numeric rating scale; r = Pearson correlation
coefficient; SRM = standard response mean [mean change/SD change]; TNFi = tumor necrosis factors inhibitors (biological medication)
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Table 3.
Change in ASPI, BASFI, and Measurements Included in the Hypotheses During the Intervention Period
in the Intervention and the Control Group®

Test Baseline 3 Months Change Scores SRM
Performance-based physical function
ASPI total (time in seconds, shorter time indicates better function)
Intervention 33.1(10.7) 26.6 (8.7) -6.5 (6.0) -1.08
Control 29.2 (6.8) 28.9 (8.9) -0.3(5.4) -0.06
ASPI sub-test (time in seconds, shorter time indicates better physical function)
BENDING, PICKING UP PENS FROM THE FLOOR

Intervention 15.3 (4.0) 12.3(2.7) -3.0(2.6) -1.17

Control 15.1 (4.0) 14.4 (4.9) -0.8 (3.7) -0.21
PUTTING ON SOCKS

Intervention 12.6 (5.8) 10.3 (5.4) -2.3(4.7) -0.49

Control 9.3 (2.6) 10.3 (4.9) 1.0 (3.8) 0.25
GETTING UP FROM THE FLOOR

Intervention 5.1(2.3) 3.9(1.7) -1.2(1.2) -0.99

Control 4.8 (1.6) 4.3 (1.5) -0.5(0.8) -0.65

Patient-reported physical function
BASFI (0-10, where the highest score represent most limited physical function)
Intervention 2.9 (2.0) 1.7 (1.5) -1.2 (1.3) -0.90
Control 3.4(1.8) 3.1(1.7) -0.3(1.1) -0.27
Measures included in the hypotheses
BASMI (0-10, where the highest score represent most limited spinal mobility)

Intervention 2.9 (1.4) 2.4 (1.3) -0.5(0.8) -0.60

Control 2.5(1.2) 2.4 (1.3) -0.1 (0.5) -0.24
VO, peak (ml/kg/min)

Intervention 36.9 (4.5) 39.3(5.7) 2.6 (2.5) 1.01

Control 35.5(6.7) 35.2(7.4) 0.3(2.8) 0.11
BASDAI (0-10, where the highest score represent most disease activity)

Intervention 4.8 (1.6) 3.2(1.6) -1.7 (1.9) -0.89

Control 5.2(1.4) 4.7 (1.4) -0.6 (1.3) -0.43
Back pain (NRS 0-10, where the highest score represent most back pain)

Intervention 4.6 (2.0) 2.5(2.0) -2.0(2.1) -0.94

Control 5.0(2.2) 4.3 (2.5) -0.6 (2.1) -0.30
Fatigue (NRS 0-10, where the highest score represent most fatigue)

Intervention 6.0(1.8) 3.7(2.2) -2.4 (2.6) -0.90

Control 6.1(1.8) 5.4 (1.7) -0.7 (2.1) -0.33

®Values are mean (SD) or SRM. Number of patients included in the measurements; all patients n=58,
control n=28, intervention n=30 (in VO, peak; all patients n=55, control n=26, intervention n=29).
ASPI = ankylosing spondylitis performance index; BASDAI = Bath ankylosing spondylitis disease
activity index; BASFI = Bath ankylosing spondylitis functional index; BASMI = Bath ankylosing
spondylitis metrology index; SRM = standard response mean (mean change/SD change).

Table 4.
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Interpretability of ASPI and BASFI®

Parameter Mean Change Score (SD) No. (%) of Participants in:
for’:
ASPI (s) BASFI (0-10) Intervention Control Group
Group (n =29) (n=24)
Participant-reported
change
Very much -6.5(6.9) -1.4 (1.4) 19 (65.5) 3(12.5)
better/much
better
A little better -3.7 (6.2) -0.8(1.2) 9(31.0) 4(16.7)
(MIC)
No change/worse | -0.1(5.0) -0.2 (1.0) 1(3.4) 17 (70.8)
Responders according
to ASAS20 criteria
ASPI
Responder 21 (70.0) 10 (35.7)
Nonresponder 9 (30.0) 18 (64.3)
BASFI
Responder 13 (43.3) 8(28.6)
Nonresponder 17 (56.7) 20(71.4)
P .02 .45

“The change in ASPI and BASFI are shown for the different categories of patient reported change.
Further, the number of responders in ASPI and BASFI according to the ASAS20 criteria in the
intervention- and the control group are shown. For ASPI, responders were defined as > 20% on at
least one of the three subtests and no worsening 220% on the remaining subtests. In BASFI,
responders were defined as 220% and > 1 unit intra-individual change and no worsening of220% and
21 unit. ASPI = ankylosing spondylitis performance-based improvement; BASFI = Bath ankylosing
spondylitis functional index; ASAS20 response criteria = The Assessment of Spondyloarthritis
international Society (ASAS) 20% response criteria for improvement; MIC = minimal important
change was defined as the category ‘a little better’.

There were 22, 13, and 18 participants in the “very much better/much better,” “a little better
(MIC),” and “no change/worse” groups, respectively.

‘As determined by ¥ tests between (non-) responder in ASPI and BASFI within groups.
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Figure 1. Flow-chart of the participants

ASPI = ankylosing spondylitis performance index; BASFI = Bath Ankylosing Spondylitis Functional

Index.
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Figure 2. Distribution of BASFI scores and ASPI scores (time in seconds) at baseline and 3 months

follow-up (n = 58). Lower values indicate better physical function in both measures.

Number of patients

Number of patients

e e £ |
= - A - =

LT o R = (O =

20

18

16
14

12

BASFI1

BN Baseline

B 3 months follow-up

T

9

1

sC0re

=T N A . —

B Baseline

BN 3 months follow-up

27

020Z YoJe|\ GZ Uo Jasn ualasH qooer Aq Z0S20.S/700eezd/Nd/S601 01 /10pAoease-sjoIe-soueApe/id/wod dnotolwapese)/:sdyy woJ) papeojumoq



